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... ", THE" ARMSTRONG WHITWORTH A.W. XVI 
MILITARY AIRPLAITE (BRITISH)* 

A Single-Seat Biplane' ' 

Tiie/A.W, Xyi is' a single-tay staggered- bipl'-ane* of ' 
...metal construction arid; of; a singularly cleain- extern'al" d^e- 
sign..: . An exceptional performance, is claimed ibr" it, • In" 
fact," the' A.^W.. XVI is claimed- tp' be 'the 'fastest single-' 
seat fighter in the worl.d with an .air-cooled engi-ne-. 
(Eigs.'l, 2, .3,, and 4..) ' 

Hatti.rally. a large propo^rtion of the credit for this 
performance must" he. due* to the Armstrong Sid.deley' tJaguar- 
Major, or Panther, engine.,, with whi ch • the- type- "i-s fi-tted. 
The engine is "either moderately ' super char ged (geared fan) 
or f.ully supercharged aiid geared, Townend cowling rings 
are used. ' (Fig.. .'5*.) The long exhaTis-t- -piye - f or silencing 
and., f lame-rdamping i s ^hown in Pigure^6\^ A lot of little 
extra 'gains "in m.p .h. have "been obtained by careful atten- 
tion, t o detail ,an.d by cai-eful str eamiining, 

-The tail .unit is bereft 'cs.f external bracing with the 
exception of two sloping tubes,' one on either side, which 
brace the front spar of the stabilizer with the base of 
the tailplane operating gear. * (Figs. 7 and 8.) The tail 
unit is constructed of steel with fabric covering. The 

J. elevator and rudder are balanced. All navigation lights 
are sunk in the leading., edge of thewings and the rudder. 
.(Figs, 9 and 10.) Two engine-driven' generators, on'e' f or 
^ the wireless, and the .other for' the lighting and heating-, 

-*are mounted inside the fuselage. (Figs. 11 and 12.*)* ' All 
strut ends, landing-gear fittings, and other drag-produc- 
ing excrescences. are faired. And a fashionable note is 
struck by the provision of "pants" or "spats", Over the 
wheels, (Figs. 2, "4, 15, and 16.) Combined oleo and rub- 
ber springing, with independently operated brakes are used. 
(Figs. 13 and 14.) 



♦From 'The • Aeroplane , October 14, 1931. Figures 1, 5, 7 , 8, 
12, 17, I'S,' 19/ sknd 20 taken from Flight-, Oc^tober la, and 
23, 1931. 



2 N.A.C.A. Aircraft Circular No. 156 

. ■ , .-:a i--//: 

One particular feature of the airplane which associ- 
ates well with its high .p6rf;61'ui(ance th6 control sys- 
tem. The company claims that the controls are the light- 
est at high speed and are the most effective near the 
stall of any airplane in the .single-Seat figliter class^ 

The lateral control has re.celved : par t icular atten- 
tion, and the result is a perfectly balanced control unit 
from which all mechanical losses have.heen eleiminated. 
The wings are of unequal span in single hay, and stag- 
gered. The top wing is in two sections joined near the 
center line and carried ahove the fuselage* hy ' splayed-out 
N struts with one set of . N struts inter'planed on either 
side of the fuselage, (?ig... 17.) - The structure follows': 
the Ai'F.,- practice with built-up spars of. rolled and drawn 
steel strips. The girder type ribs -.are built -up of open 
sections. The leading edge is metal coverad, .with fabric 
covering for the entire wing. The ailerons, which are on 
air four wings, are of the narrow-chord Frise type,' " Tliey 
are .on- .ball bearings, and are statically balanced by having 
the. hinge line located behind the . aileron* spar . 

..The lnter-4ileron balance strut s are hinged to the* 
leading edges of the. ailerons* (fig, 3). ani -also aontrib--; 
ute towards the mas.s balance of the aileron' sy st em,* .• "Thi s 
balance,, .together With the correct farm, of entry of the 
shielded leading edge of the aileron, to eliminate any 
forra of "snatch," was the subject of a long series of fly- 
ing test.Si The result fully demonstrates the inestimable 
value of. a'ctive cooperation, between the design department 
and the. really competent test pilots 

Ano.ther feature of the aileron system is an auxiliary 
adjustment to give perfect trim at high speeds. This co=r-- 
s.ists of narrow-hinged surfaces inset into the trailing- 
edges of the top ailerons. These can be .adjusted to, t^ive 
perfect, trim after which they are screwed lip permfeinontly * 

The. cockpit of the A, W. XVI is very roomy .and comfort- 
able and has been designed to give the best view fdirward 
and downward for fighting and landing' • . • • 

The dimensions of the-, fuselage ar'e only restricted by 
the maximum over-all diameter of the radi.al engine, .but 
the pilpt is si tiiated fairly high up and the sides and top 
deciding of the fuselage are so shaped as to make the pres- 
ence of the Panther -engine* almost unnoticeable to the r>i- 
lot. • ■ ■■• ' . . . . '-^ 
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lot* . Tlao- stri^.ctur.e-: of , tlie :.fuselag.e cpn- 
sisting .of steel t^bliig a.s.sefn*Dled with v. mechanical joint, 
cro ss-'oraeed. with., swaged; wires (figs-. : 18 , -.19 , ".and- 20) '-and 
cpyered f orwar.d.wi ti-i .q^ui ckly -.detachable met al panfel s and 
"-wi th^f atric. ; .:-•;•! v-.v.*.:- ^- '■ • " ■ 

The" cockpit is si tuated J.ustvaf t of -the ' trailing edge 
of t:ie upper wing, in which are two handgrips to assist 
the pilot in getting otit , either on normal occasions or, 
more particularly , ,i.n;-.em€y;rg.i6.ilcy :;With::pa¥-aGhu-te . Further . 
a door with a very robust opening device is located on the 
port side. Provisions are made for full night flying with 
uireless and heating. equipment . 

*'3oth the seat and the rudder bar are adj^^stable. The 
ruddor bax, v/hich is s;ao.wn: in Figure 21'.,: is very simple 
and effective. The ba.r proper has mount ed ' above it, by 
two p;arall^l- action swing .links, a further cross bar which 
has at its extremities two independently mo^^nted rudder 
pedoJs. '.The upper .cro.sst; b;&;r" may be moved bac?r:' o'r forward 
in relation to the lower rudder bar by a linlz connected 
to a threaded collar mounted on a worm shaft at right- an- 
gles to the lower fixed rudder bar. 

The rudder pedals have too pads mounted on exten- 
sions and are.. free to turn independently in^ the ends of 
the upper cross bar. Bach pedal is connected with a quad- 
rant on the end . of the • rudder-bar - by a'-rigi'd link. A de- 
pression of either or both pedals applies the wheel brakes 
singly, or t ogether . through -Sowdon wire ' coniioctions. 

The equipment of - the airplane is complete, and con- 
siderable attention has been given t o the mo st advanta- 
geous disposition of this equipment. The Sutton harness 
has boon: .fiugmehtod by'^the addition of a partial release 
which enables the pilot to have access; to certain of his 
eqij.ipmcnt, ^\ich as rudder-bar a.djustment, guns, etc^i, 
without hindrance but • still ".^ith the ■ comforting presence 
of the harness. Two fixed Vickers guns are mounted e.t the 
top of the cowling in front of the pilot, and adjusted to 
fire through.-the propeller. Provisions are -made for mount- 
ing camera gun on the top wing. A rack for • four ^ light 
fragmentation bombs is mounted under the lower wing. 
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The result .s'Aowed that all controls were fullv oper 
ati.ve:. - A demonstration of speed, flying . wa:S largely re--, 
st'ricted "by the fact that, the supercharged' engine^ could 
no-t ."be. -opened up near' the ground, "but one. very noticeahl 
feature was the remarkable quietness of the. engine with 
its long exhaust pipes as compared with a similar type 
airplane with open exhausts. 



;/ . CHAHACT.ERISIIC.S AiTD PEiRF.OEMAxTCES 
Dimensions:- 

Span ' 33 f t . 10.0 m 

Length, over-all \ ... 25 ft. * . 7.62. >»: 

Height -.11 ft. .6 in, ' 3.5 " " 

Wing area 261 sq.ft. 24.2 

Weights:- 

Military load ' SSOlb. 240 kg 

W-eight, loaded. ■ 3,600 " . 1,636 " 

Perf ormance (Jaguar-Major, with, geared", f an) : 
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m) 
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II 
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II 
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II 
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Service ceiling 25,100 ft. 7,650 m 

Absolute " 26,500 " , 8,080 " 

3,000 ft. (914 m) 
Hange at i 155 mi . /hr . (248 km/h) 1345 mi. (552 km) 
cruising speed 



Performance (Jaguar-Major, supercharged and geared): 
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29,800 


ft. 9,080 m 
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ti 




31,000 


" 9,450 " 



12,000 ft. (3,655 m) . 
Hange at i 170 rai./lir. (272 km/h) )- 370 mi. (592 km') 
*- cruising speed 
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Fig. 1 




Armstrong Siddeley "Panther" 
Ilk IV engine. 

[ j ?ig. 1 General arrangement drawing 
of the A.W. XVI airplane 

8 10 ft. 
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Figs. 6.6,7.8,9,10 





fig. 7 Itethod ty which the tail 
plane has been faired to 
the fuselage of A.W. XVI 



tig, 5 Method of attaching the 

Townend ring to the 
inder heads. 




7ig. 8 Tuselage at tall 
xmlt with fair- 
ing rei&oved showing ad- 
Justing mechanism. 




Fig. 6 7iew, illustrating the clean 
result when the fairing pan- 
el is over the generator, and showing 
ventilators for keeping it cool. 




Figs. 9.10 The method of strdaailluii^ thd ua\»lg£.tlon lights iu 
the rudder and leading edgs of the wings. 



V.Jl.O.X. Aircraft Circular No. 




156 

n&. 11 

The stowage 
of one 
of the 
electric 
generators 
Inside the 
fuselage 
fairing. 
-< 



Pigs. 11,12,13,14.15,16 



yig. 12 

Showing the 
generator 
for lighting 
fiuid heating 
on the right 
hand side of 
the airplane 




Details 
of the 
axle fittings 



o Pig- 13 
The attach- 
ment of the 
top of the - 
oleo leg to 
the fuselage 




Pig. 15 View of the nose of the A.W. 

XVI showing the double Town- 
end ring, streamlining of the landing 
gear, etc. 




Pig. 16 Streamlining of the wheel 
and axle fittings. 
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Pigs. 18,19,20 Ixamples of steel tube construction, showing in 
particular, the hall and cup method of attaching 
the vertical fuselage struts. 




